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We claim-. 

in a method for making a non- 
porous W of nigh purity fused silica 
glass comprising the steps of: 

X producing a gas stream 
containing a silicon- 
( containing compound in vapor 
\ form capable of being 
Vonverted through thermal 
decomposition with oxidation 
■ flame hydrolysis to Si0 2 ; 
plsing said gas stream into 
th\ flame of a combustion 
bur^festo form amorphous 
parScle^ of fused SiO : • 



and 



(d) 



said amorphous 
into a support; 
ifentially 
leously with said 
or subsequently 
tnereto Consolidating said 
deposit \f amorphous particles 
into a noV-porous body; 
the improvement comprising utilizing as 
said Mlicon-containiA compound m vapor 
7ol a halide-free CpoWthylsiloxane] 

* v,i«h TDurity fused silicV glass. 
of higher ^^^^ ^ ciaim x 

wherein said polymethyls iloxane xs 
hexamethyldisiloxane.l 

[3 A method according to claim 
wherein said polymethylsiloxane is a 
polymethylcyclosiloxane.] 

V4 * method according t0 
[3 ] X wherein)^ polymethylcyclosiloxane 
[s selected ^the group consisting of 
octamethylcycVoytrasiloxane, 
decamethylcyc^ntasiloxane, 
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\ thod according tc ciaim 1 

iMrC r f " OVthod according to claim » 
(Jert qas is nitrogen} 

4bJ2 > \ Av ot high purity fused nli" 

^r d n:L h It Ut one o,ide dopant 

containing a silicon- 
containing compound in vapor 
form capable of being 
converted through thermal 
decomposition with oxidation 
I or flame hydrolysis to Sx0 2 
\ and a compound in vapor form 
\ capable of being converted 
\through oxidation or flame 
Ldrolysis to at least one 
V ^er of the group consists 
(f p 2 o 5 and a metal oxide 
L ch has a metallic component 
llected from Group IA, IB. 
IIB, UIA. IIIB. IVA, 
VA, and the rare earth 
8e ies of the Periodic Table; 
pasLng said gas stream into 
th e\flame of a combustion 
burnL to form amorphous 
particles of fused SiO, doped 
with Vn oxide dopant; 
depositing said amorphous 
parties onto a support; and 
either\essentially 
simultaneously with said 
deposition or subsequently 
thereto Consolidating said 
deposit \f amorphous particles 
into a noV-porous body; 



(b) 



(O 



(d) 
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T a h»lU-"« polV-^lsiloxane, 

I noValide-containing vapor, from 
"ucoT "aining compound are 
S "tt«d the making of said non- 

hodytf high fused silica glass, 
^rouj^ody If ^ ac=ording w claim , 
„herein\a4polymethylsilo>cane is 
ha,am e thy\^-- according tQ olalm 7 
uhar ein'sa\polymethylsi 1 o X a„eisa 

-^"^"■Erding to claim , 

v. Viaid polymothylcyclosiloxane rs 
irctedXf^-roup consisting of 
octamethylcykoletrasiloKane, . 

th "^ A method according to claim 
wh erein ^ compound in vapor form ■ 
_ „Ab e inq converted to at iw 

f consisting of P,0 5 and 

me mber of a metallic 

component ^ VA , and the 

rare earth series \?f the 

a halide-containingVompoundT] 7 
Ji&* v 12 A method according to cx 

th^ein Li- — ^ r/CatTeast one 
^^fcorc:— gof^and 

^ide free ^ ^ 

*^uid\fihers of high purity fused 
lilica th\u 3 h °» OU " ide ^ 



ROC10: 101879 



15 



deposition pLocess comprising the steps 

° f ! (a) producing a gas stream 
Containing a silicon- 
Xntaining compound in vapor 
irm capable of being 
converted through thermal 
decomposition with oxidation 
orVflame hydrolysis to Si0 2 ; 
(b) paling said gas stream into 
the\ flame of a combustion 
burLr to form amorphous 
partkcles of fused Si0 2 ; 

(c) depositing said amorphous 
particles onto a mandrel; 

(d) consolidating said deposit of 
amorphous particles into a 
non-pdrous, transparent glass 

body; V nd 
(e , (and! Laving optica! wavegurde 
fiber fcom said body; 
the improvement comVrising utilizing as 
Wd silicon-containing compound ,n vapor 
' ^ a halide-free eW^ 1 "" e 
„herehy no halide c cj™ Coptic! 
emitted during the making 

"^trT::tnod Lording to claim 13 
„herein\if]p^ t W lsil ° >:WW " 

wherein saipplY™^ 13110 "" 6 " * 
^rOrdTcarding to claims 
wherein ^aid polymethylcydosiloxan, . x. 
Elected fr^h^roup consists of 

octa m ethyloy=loVWH 10Xane ' 

aecamethyl=ycljj^ : -^ mlxtures 

hexamethylcyclot^^^xan 

m a methodising optical 
^^uid\fiber S of high purity fused 



ROCIO: 101879 



16 



silica glU doped with an oxide dopant 
comprising the steps of: 

(a) \ producing a gas stream 
\ containing a silicon- 
\containing compound in vapor 
Vorm capable of being 
Lnverted through thermal 
lecomposition with oxidation 
X flame hydrolysis to Si0 2 
aid a compound in vapor form 
Wble of being converted 
■ough oxidation or flame 
hXolysis to at least one 

Ter of the group consisting 
of \os and a metal oxide 
whilh has a metallic component 
selicted from Group IA, IB, 

iiaIhb. iiia. ihb, iva, 

IVB,\VA, and the rare earth 
seriis of the Periodic Table; 
passing said gas stream into 
the Alame of a combustion 
burn! to form amorphous 
partitles of fused Si0 2 doped 
with In oxide dopant; 
depositing said amorphous 
partidles onto a mandrel; 
consorting said deposit of 
amorphous particles into a 
non-potous transparent glass 

body; W 
(e) drawini waveguide fiber from 

said botiy; 

>. „„mkvisinq utilizing as 
the improvement comprising 
the imp r , nntai A ing compound in vapor 

f ° rm ^ no ralide-cLrining vapors from 

said sine r said fcical 

emitted during the making o 
waveguide fibers. 



(b) 



(c) 



(d) 
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A method according to claim 17 
1 polymethylsiloxane is 
ciloxane . 

i5 . ^ method according to claim 17 
wherein polymethylsiloxane is a 

polymethylc^closiloxanej 

P^>. A method according to claim 19 
wherein s\d ^lymethyl cycles iloxane is 
selected fr\\he gVoup consisting of 
octamethylcycibVetrAsiloxane, 
decamethylcyctb^tasiloxane, 
hexamethylcyclotriXloxane, and mxxtures 

thereof ^ method according to claim 17 
whereiAaid [compounding] comp^ffld^n 
vapor forVcapable of being converted to 
at least on\member of the group 
consisting o^^-d a metal oxide which 
ha s a metallic I^ent selected from 
Group IA, IB, J-^yt 

IVB , V A, and theW earth series of the 
Periodic Table is a h^lide- containing 

compound M . 
I O. 22-T A method according to claim 17 
^eTTin Li d compound in vapor form 
capable A being converted to at least one 
m ember of\the group consisting of P 2 0 5 and 
a metal ox\de which has a metallic 
component selected from Group IA IB 
IIB, IHA, \lIB, IVA, IVB, VA, and the 
rare earth Series of the Periodic Table is 
a halide-freV compound. 

K23^ in a method of making high 
purity fJfced silica glass through the 
outside vapor deposition process 
comprising th\steps of: 

(a) P ro\crfn^a gas stream 
contaVlng\ silicon- 
containiig compound in vapor 

formsA* of being 
conver^edthrough thermal 
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vdecomposition with oxidation 
flame hydrolysis of Si0 2 ; 
(b) parsing said gas stream into 
the\ flame of a combustion 
burner to form amorphous 
particles of fused Si0 2 ; 
( C ) depositing said amorphous 

particVes onto a mandrel; and 
(d) consolidating said deposit of 
amorpho;^-particles into a 
non-porou^, transparent glass 
body; 

the improvement comprising utilizing as 
said silicon-containin^Yomjj/und in vapor 
form a halide-free [po%^hylsiloxane] 
r1r ^hvlcvcio S iloxane, W reby n ° 
halide- containing vapors fVom said 
silicon-containing compound\are emitted 
during the making of said hi^h purity 
fused silica glassT} 

[24. A method according to claim 23 
wherein said polymethylsiloxane is 
hexamethyldisiloxane . ] 

[25. A method according to claim 23 
wherein said polymethylsiloxane is a 
polymethylcyclosiloxane . ] 

r 26 . A method according to claim 
[25] 23 wherein said 

polymethylcyclosiloxane is selected from 
the group fen^isting of 
octamethylcy^otatrasiloxane , 
decamethylcyc&Wtasiloxane , 
hexamethylcyclWisiloxane, and mixtures 

thereof T~~r \ 

CZXZ ^ r^"^ accor^q to claxm 
. r1irr „^r^ ^^Wethvlrymosiloxane 
si loxane 
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sa -id sili^-rontair yj ^ impound in vapo: 

form. / 

29 . a met hod according to cla im 

oa, wherein t-he /eposi H on efficiency 

increase is ayut 2 0%.. 

|-^30 a mf ^hsd arrnrding to elai, 




r^t-amethyi r yrl otetrasi 1 oxane increases 
^ p^ihion e ^^-j^rv over M^t achieved 
,.,y^ .ilicon -i-^hToride/U utilized as 
„ a -M .■jiicor-^t-^ninc impound in vapor 



form. , 

32. & method/ a«-T!nrdinq to claii 

^, wherein ^ de/osiHon efficiency 

increase is ah oyt 20%. 
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